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II. SUMMARY 

The purpose of this project was to determine the feasibility of 
using television to teach child psychology to the acoustically handi- 
capped* 

Traditional local efforts to expand the post- secondary educations 
al opportunitos of the acoustically handicapped had not been too suc- 
cessful for the following reasons: 

1* Instructors were unaccustomed to teaching the deaf; 

2* Instructors relied on straight, lecture-discussion 
techniques; 

3* Deaf students were in classes with normally-hearing 
students* 

Therefore it was decided to produce on video tape a segment of 
a course in child psychology dealing with prenatal development* This 
particular course was chosen as it was found to be typical of the kinds 
of courses taught by extension and correspondence to acoustically- 
handicapped groups* To facilitate comprehension of deaf students, the 
format of the tape included both an instructor and an interpreter who 
were carefully selected on +he basis of previously outlined criteria* 

Since use of video tape proved unsatisfactory because of the lack 
of standardization of television systems among institutions, the 33- 
minute segment was dubbed on 16 mm* film for distribution and evalu- 
ation* 

Selected evaluators reviewed the final production of the film* 

It was their consensus that the film is effective, and that it is 
feasible to use television to teach child psychology to the acou- 
stically handicapped* 
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III. INTRODUCTION 

A. THE PURPOSE OF THIS PROJECT was to determine the feasi- 
bility of programming a college-level child psychology course for 

the acoustically handicapped# 

B. Need for the Study# 

There is a need for studies designed to improve the education 
of the deaf# As emphasized in a report from the National Conference 
on Education of the Deaf* our responsibility in the education of the 
deaf is the same as it is for all our youth: to assist them in devel- 
oping their talents fully, to prepare them to be responsible citizens 
and to offer them a stimulus and opportunity for cultural enrichment 

of their lives# 

Adult education of the deaf should be a flexible 
program of continuing education at all levels of 
intellectual ability. It should involve both the 
learning of new knowledge and skills and the re- 
training and improvement of existing skills#^ 

( 129 ) 

This project is specifically focused on the problem of improve- 
ment of education of the deaf at th© post-high school or college level# 
The specific problem was identified by the Advisory Committee on the 

Education of th9 Deaf when it stated 

Post- secondary education opportunities for the young 
people are extremely limited. The deaf student should 
have full access to a full range of post- secondary 
occupational and adult education available to the 
general population and be prepared to ^nent^ bhereby. 

The problem is magnified by the fact that the changing occupational 
outlook will require more education which must result in an expanded 
curriculum. The deaf student will be required to take a higher level 
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of courses. As a partial solution to the problem, the Advisory 
Committee recommended that there be developed a program of inte- 
grated classes with the hearing students. However, it was pointed 
out that there would be great difficulty in relating a given program 
to the different types of deaf persons. Self-instructional systems 
using the television medium might be a practical solution. 

The need for expanded curriculum for students is being ex- 
perienced at the Kansas State School for the Deaf at Olathe, Kansas. 
Deaf students were enrolled in an extension course conducted by the 
Psychology Department at Kansas State College. Lectures were pre- 
sented by an instructor and were interpreted by a faculty member of 
the School for the Deaf. As professors teaching the course were 
unaccustomed to teaching deaf students and as little attempt was 
made to deviate from the straight lecture-demonstration procedure, 
the handicapped students were at an obvious disadvantage. 

In 1966 the Advisory Committee indicated that the unsatis- 
factory state of education of the deaf lies in our failure to launch 
an aggressive assault on some of the basic problems of language- 
learning of the deaf through experience or through well-planned and 
adequately-supported research, and in the failure to develop more 
systematic and adequate programs for educating the deaf at all levels. 
There is a need to develop a more cooperative spirit between institu- 
tions of higher learning and schools of the deaf, resulting in bather 
understanding of the communications problems of teaching the deaf. 

There is also a need to direct the efforts of learning resource 
centers at institutions of higher learning to help program accredited 
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television courses. Courses using single- concept films or programmed 
texts should be developed around the curriculum of institutions of 
higher learning. These courses then could be accredited and made 
available to deaf students through correspondence or extension# 

There is a need for research in the application of instructional 
technology, a need to insure progress. Experimentation in the devel- 
opment of a television programming system utilizing a multi -media 
approach to learning would be a step in the right direction. It is 
hoped that this project will help develop the guidelines to determine 
the feasibility of such an endeavor. 
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C. Related literature 

One prerequisite for providing meaningful television 
programming for the acoustically handicapped is to be knowledge- 
able about how the unique needs of the deaf have been approached 
effectively in the past* 

The teacher has several sensory channels available for use 
in teaching the deaf* Of significance are the visual* the auditory* 
the tactile, and the kinesthetic. In our study we were primarily 
concerned with the visual and auditory* Hudgins (19!>3<0 bas shown 
that however poor the child’s hearing may be* what hearing ability 
he does have may be developed to supplement vision in visual-auditory 
presentation. In other words* the eye and the ear together perceive 
speech better than either one alone; and hence the bisensory approach 
is likely to produce better speech and better understanding* 

Keeping this factor in mind, the investigator became aware 
of three basic areas pertinent to the project: First, research re- 

lated to the simultaneous method for instructing the deaf; second, 
characteristics needed by the interpreter to translate the spoken 
word into sign language; and third* the effectiveness of the tele- 
vision medium for presenting programmed course work for the deaf. 

In reference to the first point of interest* Garreston 
(Doctor, 1963 ) has written that greater understanding with greater 
facility is the credo of the simultaneous method as expressed by 
Dr. Leonard M. ELstad* president of Gallaudet College* The simul- 
taneous method is attracting the interest of educators* both in 
America and in Europe* as a dynamic and concentrated approach to the 
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communications problems of the deaf* It means simply the simul® 
taneous use of speech, lipreading, hearing aids, fingerspelling and 
the language of signs in conversing with the deaf* Essentially a 
means of communication, this system presupposes a background on the 
part of the student with the oral, manual or auricular method, or 
any combination of the three* The college professor, teacher, parent 
or other user of the simultaneous method is not concerned with teach- 
ing the mechanics or fundamentals of oralism or manualism, but rather 
with getting in or out of the classroom* It is presently being used 
widely on the upper elementary and high school levels where the in- 
structional process is accelerated* It is also the recognised method 
at Gallaudet College where students come from varied backgrounds and 
thus benefit individually from the portion of the simultaneous method 
which falls within their scope of understanding* 

The person using the simultaneous method speaks, fingerspells 
and signs every word in logical and correct English word order* The 
deaf person usually watches the speaker* s lips and, as he invariably 
meets words which are not readily grasped from the lips, his eyes scoop 
them up from the accompanying fingerspelling and signs. Thus there is 
no artificial slowing down, no recourse to pad and pencil or blackboard 
no need of constant repetition, and the liklihood of misunderstanding 
is greatly minimized if not entirely eliminated* 

Such a method need not detract from the development of speech 
Rather, it serves as an adjunct to such development, and deaf adults 
have frequently commented that it appears to build up their lipreading 
ability* Group or individual hearing aids may also be utilized within 



the framework of this method so that the hard-of-hearing person 
gains increasing confidence as he goes along. 

Benson (Doctor, 19^3) stated that interpreting or trans- 
lating spoken words into the language of signs is not an easily 
acquired art, but as with all arts, can be mastered only by long 
and diligent application. 

In discussing the second interest area, we find that the 
interpreter must possess several basic aptitudes if he wishes to 
achieve effective communication and good interpretation. 

1 . An adequate vocabulary on the part of the interpreter. 

He must not translate every word spoken, but should 
give as accurate a translation as possible, remembering 
that as an interpreter his duty is not to inform the 
audience of what he thinks the speaker is saying, but 
to allow the audience to draw its own conclusions. 

2. Skill in quick thinking. The interpreter may have to 
change a phrase or a word here and there without 
changing the meaning. There are single signs that 
carry several different meanings; ao well as single 
words that have several different signs. For example, 
there is just one sign for the words ’’earnest," 
’’zealous," "industrious," "enthusiastic," "Methodist." 
Also there is but one sign for "interrupt," "interfere," 
"obstruct" and "hinder." There are different signs 

for the word "run" depending entirely on the meaning 
intended. Does the speaker mean "run" as opposed to 
"walk"? We say the river "runs"; the man "runs" for 
office; a "run" on the bank* 

3. Hie ability to convey facial expressions and, by the 
emphasis used in the execution of the signs, the feeling 
and mood of the speaker, whether it be a note of sad- 
ness, happiness, anger, humor or bewilderment. Upon 
the interpreter rests the responsibility of conveying 

to the eyes of the deaf that which the modulation of 
the voice of the speaker carries to the ears of the 
hearing. 



U. The ability to react to the audience. A good inter- 
pj'Q'tgi* will study his audience and will Quickly be 
able to see if the group is grasping his translation. 

He may at times elaborate upon certain points without 
the knowledge of the speaker. 

The ability to relax. The interpreter must be at. 
ease, not only in the execution of the signs, making 
them with spirit, grace and fluency, but also in his 
stance. If he is tense, this feeling of tenseness or 
uncertainty will carry over to the group who will feel 
that the interpreter is not qualified for the responsi- 
bility that rests upon him. 

The last point to be considered concerns the effectiveness 
of the television medium. Studies conducted in the area of instruction 
by television have generally indicated its effectiveness. 

There is the actual design of the programs themselves to 
be considered. The March, 1?6$, "Bulletin of Programmed Instruction" 
from Columbia University is devoted entirely to the use of radio and 
television in programmed instruction, with the emphasis on the com- 
bination of television and teacher instruction. 

Robert D. Smith points out the need to apply learning theory 
to the production of instructional programs for use on film and tele- 
vision. It is pointed out that the current emphasis in production is 
upon the careful design of the instructional program. It is important 
in designing a program of this type to be aware of the research in the 
area of human learning in order to take full advantage of the learning 
process, as well as the recommendations resulting from the instruction- 
al television research® 

In the same bulletin, P. Kenneth Komoski reports on a pro- 
ject at the Institute of Educational Technology concerned with creating 
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"empirically validated instructional television." Each program must 
be tested and re- bested to insure that the programs teach what they 
have been designed to teach. 

A study by George L. Gropper and Gerald C. Kress concerns 
the problem of pacing programming in order to insure the goals of 
high educational achievement and instructional efficiency. In re- 
search conducted at the American Institute for Research and Metro- 
politan Pittsburg Educational Television, the authors found that 
students, if given freedom, do not always adopt the best pace for 
their individual needs. A consistently fast pace may lead to high 
error rates, and consequently lower achievement; while a consistent- 
ly slow pace is not compatible with the goal of instructional effic- 
iency. 

Their finding suggested that self-pacing can be non-adaptive 
and that in some cases instruction can be more effective when it is 
fixed-paced rather than self-paced. The best evaluation comes from 
tests which will indicate how effective and efficient learning has 
been. 

VanderMeer (19f?1) asserts that the results of his research 
indicate that students improve in their ability to learn from films 
as they have increased experience in training through films. The 
instructor planning to use film can learn five things from this study. 

1 • Unguided practice in viewing films results in improve- 
ment to learn from films. 

2. When films are used as a fill-in or as entertainment, 
the student is permitted to develop habits of a pas- 
sive observer rather than those of an active, parti- 
cipating learner. Instructors should emphasize that 
films are made to present information for the students 
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to learn and that the students Should try to learn 
as much as possible from the film. 

3# Emphasis on the training value of films can be made 
by announcing that the film will be the primary means 
of co verging the content or that tests are to follow 
the film showing. 

I4. Film utilization procedures should include time for 
reviewing those parts of the film that are not under- 
stood 5 however, care should be taken not to repeat, 
content that is already clearly understood. Repetition 
may result in boredom and lack of attention to future 
film showings. 

£ • Avoid no te- taking • 

This research has some direct bearing on the use ol televised 
courses for the deaf. For example, the next step would be the establish- 
ment of a methodology for instruction to improve learning from films 
or television. 
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D. Objectives 

The feasibility investigation was designed to provide the 
guidelines for the eventual production of a television course to in- 
struct acoustically- handicapped students. Using a child psychology 
course at the Kansas School for the Deaf as the vehicle for the probe, 
the pilot program established the most effective method of communi- 
cating with the deaf. The multi- sensory approach was utilized, taking 
advantage of sign language, lipreading and demonstration. It is ex- 
pected that the techniques found to be best suited to communicate with 
the deaf in the project can provide insight for further studies in the 
area of programming information for the acoustically handicapped. In 
addition it is hoped that through this feasibility study a comprehen- 
sive psychology course using the television medium can be developed 
if the money is available. 

The specific objectives of the study were 

1 • To study the various television techniques that are 
applicable to the teaching of the acoustically handi- 
capped, using the sign language, body movements and 
facial expressions; 

2. To explore the possibilities cf developing a general 
framework in which to produce a wide variety of useful 
techniques for the acoustically handicapped; 

3. To structure a basis for intelligent selection of course 
content that could be communicated using the television 
medium; 

U. To develop an awareness of the potential use of sign 
language via television to teach child psychology to 
the acoustically handicapped; 

To determine the feasibility of programming a tele- 
vision course for the deaf. 
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E. Limitations of the Study 

The limitations of the study included 

1 . Measurement — Measurement techniques must be devel- 
oped and selected which are appropriate for the 
intended objectives. 

2. Field Testing— More extensive field testing of the 

television units should be made. 

3. Equipment-Lack of standardization of video recorders 
limited the field testing of the first three video 
tapes. 



IV. METHODS 

A. Background 

The feasibility study was a cooperative project of the 
Kansas School for the Deaf, Olathe, Kansas, and Kansas State College, 
Pittsburg, Kansas. The study was later transferred to the Univer- 
sity of Arkansas for completion. The Psychology Department at Kansas 
State College was directed, through the Extension Department, to 
teach a series of integrated accredited psychology courses at the 
School for the Deaf. Approximately $0 percent of the class was 
to tally deaf and the remainder of the group had impaired hearing. 

The visiting instructors were not accustomed to teaching deaf students, 
therefore, teacher-pupil communication was seriously handicapped. It 
was extremely difficult to use a multi-sensory approadi, to take ad- 
vantage of sign language, lip movement, slides, motion pictures and 
demonstrations. Consequently, the visiting instructor^, were dependent 
solely upon the interpreter's ability to communicate through signing 



and lipreading. 
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The possibility of using the television medium was sug- 
gested and a planning session was arranged between the Department of 
Educational Technology, the Psychology Department, and the faculty 
of the Kansas School for the Deaf. The following procedural outline 
was suggested as a result of this planning session: 

1. Establish objectives; 

2. Determine the course content to be presented; 

3 . Visit Gallaudet College; 

Iu Determine the visual format for the presentation; 

Develop guidelines for the selection of an inter- 
preter and a television instructor; 

6 . Produce the video tape. 

B. Content of the Child Psychology Pours© 

The child psychology course is an offering of the Kansas 

State College at Pittsburg. It was selected as being typical of the 

type of courses taught by the faculty of the College at the Kansas 

School for the Deaf. The original outline and content were supplied 

by the Psychology Department. The psychology courses were taught 

in a content- centered manner. The project director did not dictate 

the course content; however, he reserved the right to adapt the course 

content for television presentation. Therefore, the unit was modified 

into the formal script form (See Appendix C). 

As taught on campus, Child Psychology is a lecture-discussion 

course that meets for three one-hour periods per week during a semester. 
When it is requested in sufficient numbers, the course is also taught 
on extension by a faculty member of Kansas State College. For example. 
Child Psychology and similar courses are requested by the Kansas School 



for the Deaf* Ihis psychology course is concerned with the accurate 

description, explanation and prediction of behavior* It is described 

in the Kansas State College catalogue as follows! 

The principles of growth and development for pre- 
natal periods to adolescence* Special consideration 
to topics of maturation, learning, emotional, social 
and physical development of the child* 

It was found that the content of the child psychology course taught 
at the University of Arkansas is similar to the one taught in Kansas* 
C* Visit to Gallaudet College 

The next step in the project was to visit Gallaudet Col- 
lege to discuss the objectives of the study* At this conference 
it was suggested that one cf the most important qualities of the 
television interpreter is that of spontaneous invention. Ke should 
have the ability to instinctively invent and develop symbols that 
will effectively communicate the lecturer* s message to the audience* 
It is also important that the interpreter be aware of an aesthetic 
beauty that the signs should have* In addition, it is imperative 
that his pacing be rhythmic and consistent* Research in the devel- 
opment of new signs and symbols in psychology was also discussed* 

D* Video Tapes Produced 

Four units of the course were selected for television pro- 
gramming* The three initial units were used to establish the visual 
format and were developed at Kansas State College with Dr* George 
Wells as instructor and Richard Bowles as interpreter* The final 
video tape which is a 33-minute program is entitled PRENATAL DEVELOP- 



MENT. 



Three 2^-minute video tapes were made on a helical scan 
video recorder# In addition, one 20-minute l6 mm# film was made of 
the interpreter signing the introductory unit in psychology • The 
purpose of the film was to determine if an increase or decrease in 
the signing speed would have an effect on comprehension# 

The final tape was dubbed on l6 mm<» film for distribution 
and review at the Kansas School for the Deaf and the Arkansas School 
for the Deaf. This dubbing was necessary because of the incompati- 
bility of the schools* video tape recorders. 

E. Criteria for Selecting the Television Interpreter (adapted 

from Benson) 

1 • The television interpreter should have an adequate 
vocabulary and the ability to coordinate his facial 
expressions with the phrases that are being signed# 

It is essential that the personality of the inter- 
preter be projected tc the audience through the 
camera# 

2. He should be as familiar with the material being used 
on the television program as time permits# However, 
skill in quick thinking is necessary as on occasion 
it may be necessary to change a word or a phrase 
without changing the meaning of the narrative. 

3# The interpreter must have the ability to convey by 
facial expressions and by the emphasis used in the 
execution of signs the feeling and mood of the in- 
structor. 

Lw It is most important that the interpreter study the 
needs of his television class. 

5# He must be at ease and be able to make smooth transi- 
tions called for when switching from one concept to 
ano ther. 

6. It is advantageous for the interpreter to have at- 
tractive, graceful hands. During actual taping be 
should be certain that his hands remain within the 
general area for which they have been lighted • 
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7. The interpreter should constantly explore the pos- 
sibility of developing a general framework in which 
to produce a wide variety of television techniques 
for the acoustically handicapped. 

8. He should have an interest in the use of -television 
and if possible some knowledge of the technical as- 
pects of the medium. 

9. It is essential that the television interpreter be 
a spontaneous innovator of new signs. Many psycho- 
logical terms used in the program do not as yet have 
sign language equivalents. 

F # Criteria for Selecting the Television Instructor 

1. The television instructor must teach as if he were 
talking to one individual. As a result, television 
instruction becomes intimate and demands that the 
instructor have a warn, understanding personality. 
Stiffness and monotony must be avoided. 

2. A background of teaching experience and mastery 

of successful methods of presenting ideas to people 
at all different levels of maturity are needed by 
the television instructor. 

3. He should be enthusiastic about the material being 
taught. 

Ij. A thorough knowledge of the subject is essential. 

The instructor should possess creativity. 

6. He should have well-organized work habits. 

7. He must have the ability to work with others and to 
take criticism well. 

8. He must be able to improvise, to "think well on his 
feet.” 

9. It is essential that the instructor be able to anti- 
cipate points of confusion. 

10. The television instructor must have the ability to 
coordinate his speech with the signing of the inter- 
preter. 

He must understand the importance of pacing. 
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12. The instructor must realize that changing cadence, 
tone or speed can confuse the interpreter. 

13. The instructor should have the time to go over the 
material with the interpreter to be certain that the 
lesson is being signed and interpreted accurately. 

1U. It is advantageous for the instructor to have some 
knowledge of sign language. 

l£. If possible, the instructor should have a prominent 
and expressive mouth so that his lips may be easily 
read. 

16. Both the television ins tractor and the interpreter 
must be willing to place themselves in the hands of. 
the television station staff. They may express their 
ideas but these must be adjusted to conform with the 
limitations of space, equipment and the idiosyncrasies 
of the director and his staff. 

G. Slow Motion Photography 

The purpose of the l6 mm. motion picture sequence was to 
determine if a slower or a faster speed in signing would improve the 
comprehension of the material being signed. After reviewing the first 
two experimental tapes, it was found that many words had to be finger- 
spelled as symbols do not exist for numerous psychological terns. Four 
ten-minute sequences were made on l6 mm. film at the following speeds. 
l6 frames per second, 2h frames per second, 32 frames per second and 
61 frames per second. The interpreter was then asked to read his 
signs and then the notes were compared with the original script. It 
was found that his error rate was excessive when the film was run at 
a slower speed. The same test was given six months after the inter- 
preter made the original film; the error rate remained at about the 

^O-percent level. 
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The l6 mm* film was taken to the Kansas School for the Deaf 
and was evaluated by the Superintendent and the faculty. It was their 
consensus that the signing could be interpreted more efficiently 
at the rate of 2 h frames per second. Slowing down the motion did 
not prove to make interpretation easier. The trial speeds produced 
the followings 

16 frames per second— increase speed of motion 
2 h frames per second— normal motion 
32 frames per second— medium slow speed 
6I4 frames per second— slow motion 

The film insert of a slow-motion sequence on the video tape was dis- 
continued and did not appear in the final tape. 

H. Development of Visual Format— .Special Effects 

The purpose of this phase of the project was to develop a 
functional visual screen format so that a multi-sensory approach could 
be utilized. Through the use of a special effects generator, images 
on the television screen were varied in four ways. 



( 1 ) 




This first variation is a split-screen technique in which the screen 
was equally divided with the lecturer on the left and the interpreter 
on the right. Both subjects were in a standing position. Further 
variations as to size of the image were made within this format. 
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A split screen with the subjects in reverse position was 
tried* The screen was equally divided; however, the interpreter was 
on the left and the instructor on the right* 




Hie interpreter was placed in the center of the screen and 
the lecturer in the upper- right-hand corner. 




The interpreter was centered and the lecturer was in the 
upper- left-hand comer. 

I. Camera and Studio Procedures 



The height of the camera in relation to the subject was 
critical in this project as the emphasis was on a small area— the 
lip movement of the ins tractor and the hand movements of the inter- 
preter* Inasmuch as the optical system of the television camera is 
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so designed that it emphasizes the plane or point opposite the lens, 
it was necessary to have the camera opposite, or the same height as 
the instructor* s lips. By this method, this important point was 
emphasized on the television screen. The camera should be as high 
as the object it is emphasizing; for example, the camera that was 
focused on the interpreter was the same height as his hands. 

The long focal length of the lens used to televise the 
interpreter resulted in the hands being in critical focus and the 
face being slightly out of focus. This added emphasis on the hand 

movements made them stand out clearly. 

Lighting must also be considered. The hands of the inter- 
preter were highlighted and had a greater brilliance factor than the 
face. The television instructor was lighted so that his mouth was 
emphasized. Front lighting was used in the final project; this put 
a slight shadow under the lips, giving them greater emphasis. The 
l6 mm. print of the final project illustrates this point well. 

J # Evaluation of Tape Format 

The examining group which evaluated the tape foimat was 
comprised of two consultants who were competent in both lipreading 
and signing, the psychology instructor and the project director. All 
members of the group agreed that the fourth foimat tested was the most 
desirable and would meet the objectives of the study. This decision 
was justified by the belief that the student would first attempt to 
lipread and, if difficulty was experienced, his eye pattern would fol- 
low naturally from a left to right position; thus, he would observe 
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the interpreter signing the infozmation. Through this method, the 
m u lti- sensory approach was used to its fullest advantage# It was 
also noted by the evaluation group that it is desirable for the head 
size of the interpreter and the instructor to be approximately the 

same size when projected on the screen# 

K. Selection of the Interpreter and the Television Instructor 
for the Final Video Tape 

The criteria previously outlined for selecting a television 
interpreter and a television instructor for the acoustically handi- 
capped were used to select the participants in the final tape# Special 
attention was given to the ability of the interpreter to exercise 
spontaneous inventiveness in the development of new communicative 
signs# This was necessary because of the technical nature of the 
subject matter and the possibility that excessive fingerspelling 
would be used if spontaneous signs did not evolve# 

The interpreter, Roy Parks, has had experience on educational 
and commercial television in signing the current news broadcasts. In 
addition to his daily television duties, he is also director of the 

Arkansas School for the Deaf at Little Rock# 

The psychologist selected to serve as the television instructor 

was Dr. John N. Marr, Associate Professor of Psychology at the Univer- 
sity of Arkansas# His outstanding attribute was the ability to maintain 
a consistent cadence, a pleasant tone, and a rate of speed that was 
constant and would not confuse the interpreter. Dr. Marr recognized 
the importance of pacing and his lip movements could be easily read# 
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All of these factors, in the opinion of the investigator, contri- 
buted to the selection of Dr. Marr for the task. 

L. Development of a Script 

A television script was written and the integration of 
slides, models and live action was planned. 

M. Equipment Used 

Professional vidicon television equipment that meets 
E. I. A. and F. C. C. broadcast standards was used throughout the 
project. The total system was made up of a dual high resolution 
camera chain designed to produce a picture with 800 lines hori- 
zontal at the picture center and an average of 600 lines in all 
four corners. 

The total television system is composed of the following: 

Two camera chains with zoomar lens, remotely- controlled 

Two camera controls 

Sync generator 

Special effects generator 

Film chain and power supply 

Quadruplex video recorder 

The first three video tapes produced w *re made on a 
helical-scan recroder that used a one-inch tape. The tape was not 
compatible with other recorders; therefore, it was impossible to 
send tapes to the cooperating institutions for evaluation. The 
manufacturer discontinued the model and they are now out of pro- 
duction. This experience necessitated the use of a more standard- 
ized video recorder such as a commercial quadruplex system* The 
final 33-minute PRENATAL DEVELOPMENT was recorded on such a system. 



